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strated in Europe, but have not yet been undertaken in the U.S. regulatory environment.17
The spent fuel resulting from this option would be similar in most respects to ordinary LEU spent fuel, but there are important differences.18 MOX spent fuel will contain more plutonium than typical spent fuel (raising potentially greater criticality concerns after eventual emplacement in a geologic repository) and will emit more heat for a longer time (which has an impact on the repository volume required to hold a given number of fuel assemblies). The possibility that the somewhat different chemistry of the MOX spent fuel would affect long-term rates of release of radioactive materials in the repository would also have to be examined. This different spent fuel would have to be separately licensed as an acceptable waste form for geologic disposal, meaning additional costs and potentially additional delays. Once these issues are addressed, however, it should be possible to store and dispose of MOX spent fuel as safely as LEU spent fuel. If the reactors used for this purpose would have operated with LEU in any case, the total amount of spent fuel to be disposed of in a geologic repository would not be increased as a result of plutonium disposition; even if reactors were operated specifically for plutonium disposition, the total amount of added spent fuel would be a small fraction of the planned capacity of the first U.S. repository.
The Spiking Option. To "spike" the plutonium more rapidly than it could be processed into spent fuel would require a larger fuel fabrication facility (implying a higher capital cost) and more frequent reactor shutdowns for refueling (implying more lost revenue). Expanded fuel storage capacities at the reactor sites would also be required, to handle the fuel between the time when it was spiked and when it was recycled into the reactor to finish burning it to spent fuel. Hence, the costs of the spent fuel option would increase significantly if spiking were used as a first step. In addition, the radioactive exposures that might be incurred by workers in reintroducing the spiked fuel into the reactor would require careful examination. In the committee's judgment, the security for the material that could be gained by this more rapid but less extensive irradiation could be achieved more simply by providing appropriate security at the plutonium storage site; given its substantial costs, the spiking step on the path to the spent fuel option in LWRs is probably not worthwhile.
Summary. Processing weapons plutonium to spent fuel in existing U.S. LWRs is technically feasible. The time needed to provide fuel fabrication capability and acquire the necessary approvals and licenses would probably be 8-10 years or more. Given favorable safety reviews, the use of full-MOX coresthis option and other reactor-related options, see Management and Disposition of Excess Weapons Plutonium: Report of the Panel on Reactor-heir length should be minimized to the extent possible, to limit the risks of theft.s, would simply amount to deficit financing by other means. This point is equally applicable to other approaches involving private financing of initial capital costs in return for government promises of later subsidies.
